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Section 


GENERAL 1 PHYSICS. 


pp. 2188-2186, Oct., 1917.)—Describes a mercury-vapour pump ‘which will 


_. produce the highest vacua, but which only requires to be-supported by a. 


water-jet pump. The apparatus consists essentially of two pumps of the — 

Langmuir type [Abs.» 968 (1916)]. operating in series. The first, which 
Operates against a back pressure as high as 40 mm., yields a vacuum below 
- Imm, pressure. The second operates against back pressures up to 7 or 8mm. 
The nozzle of the first pump must be sufficiently small to give a high velocity _ 


to the mercury vapour; that of the second pump is considerably larger...In + 


a the pumps here dealt with the two nozzles are respectively 8.and 8.mm. in Pe 


_ diam. and both project 1 cm. into the condensing chamber, the annular space _ 


round the nozzles being 0°5 mm. wide. The apparatus is rapid in action,a 


AW, 


pp. 2187-2144, Oct., 1917.)—Describes a calculating chart, to which the name 


nomon has been given, designed to. perform all the ordinary operations of a 


slide-rule, but giving the result correct to 1 unit in the fourth place.. The | 


method of use is dealt with at length, and it is pointed out that the method — | 
has special advantages for chemical calculations. A method is also indicated _ 


___.. by means of which any expression involving only one or two yariables, with — 
‘a number of constants, inay be represented by a special scale along one of the 


margins of the chart, to be treated thereafter as a to. 
and division in the uswal way. 
1885, Influence of Air-resistance on the ‘Trajectories of Light Particles Mo. 
_ Rotation, Z. Carriére. (journ. de Physique, 5. pp. 175-186, May-June, 

'1917.)—The present paper contains the study of the aerial trajectories of 


spherical balls, made of pith for the sake of lightness, which are set in rotation 


and projected by means of a. special apparatus which is here described in 


detail. The balls were from 8 to 10 mm. diam, and 0-02-0-08 gm. in weight. 


™ The subject-matter is illustrated by 7 diagrams. The trajectories on scrutiny 


be reduced. to a parabolic branch in the vicinity of the origin, whichis 
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with This angle is the characteristic of the ‘Rotation 
_ eonsiderably augments the range, so that for the latter to have a given value, 
deficiency of initial velocity may be compensated by a suitable rotation. The 


réle of the air-resistance is considered at some length, and the sense of the ~ fe 


deviation produced thereby is shown to be defined by a rule analogous to 
that of Ampére, namely :—Imagine oneself set on the axis of rotation so that 
the ball setates fromleft to tight ; on of. translation 
the deviation takes place towards the right. 


1886. The Effusion Method ff Helcrmining J. D. Edwards. 
- (Bureau of Standards, Technol, Paper, No. 94. [80 pp.], Washington, 1917.) 
_ —The effusion method of determining gas density, which is based upon the 


. fact that the times required for the escape of equal volumes of two gases 
ander the same pressure through the Same shall orifice are approximately 
proportional to the square roots of the densities of the gases, was investigated 

__ jn order to determine the accuracy of the method and its sources of error. 


_ In co-operation with a number.of men employing this method in the natural- 


gas industry, a series of experiments were made, using their apparatus under — 4 


| ‘not uawsual. 


the imflacnce of the numevous vaciables affecting the apparent specific gravity. 
The relative rdtes of offusion ef air as compared with hydrogen, argon; 
different 


ond ocabbon dioxide at diferent pressures and with 
were Getermined. A more detailed trcatment of the theory in the 
these will ‘be given én another paper, The results obtained 


from the present ‘investigation, together with the observations made:on ‘the 


sise-of the orifice were used in determining the most favourable 


Sendlitiens of operation for this method. ‘Recommendations are made as to 
thest suitable type and form of apparatus for use, and specifications are 
given te guide in the construction of the orifice. Although results of high 


cannot be expected. from apparatus ‘of the effusion type, yet such 
tus will serve well for approximate or for where 


onily aré needed, ‘as in-contrel work. 
_ ‘method can be varied within rather wide limits by changing the conditions. 
Plowever, by the observance of certain precautions in the construction and 
use Of the apparatus, it is possible to secure results accurate to about 
‘Sper cent. The greatest precision is obtained where the pirysical properties 


‘of the as tested show the least difference from those of air, ‘Some further 


orifices used. : 


‘(ths Zeits. 18, pp. 889-801, Aug. 15, 1917.)—In a recent comnyunication on 
‘the application of the quatita theory to the problem of the intensity of the 
‘spectral lines, Sommerfeld has ‘referred ‘to an earlier investigation of the 


‘present author. ‘Since Sothmerfeld has used a‘different division of the phase 


. ‘medium, the author now offers a few further remarks and suggestions on the 
sabject. ‘The retative probability for states of equal'energy to be independent 


‘Of temperature is ‘assumed, and ‘the whole'space ‘of given orbit ts taken as 


weight of the ‘orbit, ‘the a8 constructed of thowe 


— 
LE 
> 
‘YE 
¥ 
: 
th 
4 
| 
; 
ag 
A 
SS >. 
~ 


pacmmeters, (8) The prepectics of the orbit as:a whole are-considered! and 
not the orientation Or position of any pointon theorbit. Hisavery important 
bat still wnseived problem as to' whether the Bohr orbits we the only ones 


orbits are possibic, or whether such phenomena as entission mean transitions 


i. This correspontis ‘te Planck's second theory, 
‘Pre gharpaess of the spectcal lines offers no criterion, inasmuch as, in ‘the cuss 
of free emission, only Bohrorbits come into notice. Experience may possibly — 
be obtained, however, by means of violent orbit-changes ‘prodeced ‘by tonic 
impact, én which the work of ionisation necessary to transfer the molecete 
from. the initial to the final state may be compared with the energy difference 


@@utses are possible for the ionisation: (i) lonisation of the hydrogen molecule 
into neutral H,a positive ion an electron ; (i) ionisation of the 
molecule into a positive arol-ion Hy and an electron, The strecture of 
the molions is*taken adcording to Bokr’s presentation, viz., that from ‘the 
only an electron will be itaken and the residual structure renizin 
unchanged. A calculation is:ten given in the paper for the Fs 
orbit. The results obtdined make it uppear probable that the electrons in : 


‘Piss. 98. pp. 520-582, Sept. 1, 1917.)—The only case, to the author’s know- 


gular-cylinderof small radius and ata considerable depth [" Hydrodynantics,” 


case, the «notion of a submerged sphere. Lamb's solution was obtained by 
considerations of energy and of work applicd to the train of waves, Im the 
case of the moving sphete the wave system is more:complicated, and the 
‘author's procedure has been, ifxst, to carry Lamb's approxithationa stage 
further, thereby showing that the resultant horizontal pressure on the 

cylinder the same..as ‘the wave resistance obtained ‘by the ‘energy 
method, and thea to calculate divectly the horizontal resultant of the fluid 


"possible fanalogoas to the frst Resonator theory bf Planck] or whetiver wil 
to-orbits of smaller energy, whiok transitions onty tuke place feom and to 


of the Bohr vibits. The-cyse of hydrogen is consiered in detail, Heretwo 


4898. Waves due 10 Submenged Obstacle. ‘T. H. Havelock. (Roy. Soo, 


ledge, of wave motion due to.a submerged obstacle that has worked out 
tm any Getail is Lansb’s satution of ‘the two-dimensional motion due toacit- 


dih ed., ip. 401]. The author here wttacks the ‘simplest three-dimensional 


pressuve on the sphere. The successive stages of the approximation to the ans 


velocity potuatial are most simply described im terms of soovessive images. | 
The first stage ju. 4s the.image of a uniform stream in the ‘body ; 

second, isthe image of 9, in the free surface; ‘the thitd, gs, isthe 
image of the submerged body, etc. “To keep the integrals vonvetgent, 
a small frictional coefficient is intredaced im the usual manner, and pet equal 


te zero after the calculation. Moreover, the solation ‘for uniformmetion is so ae 


built up that, although the final state only has been studied im detail; expres. _ 
sions can be found for the velocity potential at any time after'the inmotion - 


form : Constant a), where w= fic, f being the depth ofthe 

gentce of the sphere,'c its velocity, and conflaent hypergeometric 

_ faaction. A graph is given expressing the wave resistance as a function of — 
the velocity, the curve obtained being very similar im form to the two-dimen. — 


adopted can be applied to bodies of different forms. 


stated. ‘The wave-resistance of a sphere isfound to beeapresible inthe 


sional case of a ciecular cylinder. The 
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1889. Virtual Displacements of Electromagnetic and Grovilational Fields tn 


Binstein’ s Theoryi: A.D, Fokker. (K. Akad. Amsterdam, Proc, 19. pp. 968+ 
984, 1917.}—In applying Hamilton's principle to obtain the principal equations 
of Einstein's gravitation theory, Lorentz [Abs. 720 (1017)], starting from an 

invariant equation, reaches, by a convenient artifice, conclusions represented 
by invariant equations, without keeping to invariant equations throughout the 
- argument, so avoiding the necessity of determining the conditions of invariancy. 


‘These conditions are investigated here, and the author shows that the argument 


then be formulated so as to conserve the invariancy throughout. Examina- 
tion of the geometrical meaning of the tensor components g,, leads to the 


- @onelusion that they form together an infinitesimal quadratic three-dimensional 
_ extension, the “ indicatrix” around each point-instant of the field figure ; and 


the whole gravitational field may be said to be represented by the totality of 


the indicatrices described around the different point-instants, much as an _ 


electrical field is described by Faraday lines of force. A virtualdisplacement __ 


of the gravitation field must therefore mean a displacement of all those indica- 
trices in such manner as not to disturb the configuration and intersections of 
the indicatrices. The ten differential equations Gy = 0, which deter- 


mine the gravitational field for those portions of the extension where there is. 
neither matter nor an electromagnetic field, are shown not to be independent, ~— 


the gravitational potentials being subject to four arbitrary additional connec- 
_ tions, an indefihiteness which, however, as Einstein has shown, can give rise 


to indefiniteness in no observation possible with material instruments. In 4 


conclusion,the author shows briefly how the are connected 


with the ordinary formule of the electron theory. GW. T, 


Gravitational Kastability and Figure of the Earth. Jeans. 


: (Roy. Soc., Proc; 98. pp. 418-417, Aug. 1, 1917.)—In an earlier paper [Abs.287 


-. (1904)] the author attempted to examine whether, owing to gravitational 
- instability, an arrangement in concentric spherical shells might not be 


_ unstable for a planet the size of our earth, It then seemed possible to‘attack - = 
the problem only by a highly artificial. assumption, and on that basis it 


appeared that the symmetrical configuration would be stable under present 
conditions, but seemed probable that it might have been unstable in past ages 
_ when the-earth had less rigidityy and that then the stable configuration would 
_ be unsymmetrical, the surfaces of equal density being spherical but not con- 
 gentric, so that the point of max. density coincided neither with the centre of 

gravity nor with the figure centre of the earth’s sutface. It suggested that 


traces of this. unsymmetrical configuration might still be found in the arrange- 


ment of oceans and plateaus on the earth’s surface. . Rayleigh suggested 
[Abs. 1191 (1906)] the substitution of the more natural assumptions that we 

_ might regard the symmetrical configuration as one in which the gravitational 
forces were balanced by hydrostatic pressures only, and the additional stress 


_ due to disturbance as being connected with the additional strain by the ~ — : 


ordinary elastic-solid relation. This definite mathematical problem was 
attempted by Love in 1911 in his Adams Prize Essay, ‘Some Problems of 


Geodynamics,” under the limitations that the initial density and the elastic , a 


-. constants were constant throughout instead of being functions of r. He then 
_ showed that if the rigidity were rather small, compared with the resistance to 


compression, the body might be unstable in respéct of displacements specified — 


4 by spherical. harmonics of the first degree, although stable as regards radial 


displacement—a result, he remarks, “distinctly favourable tothe hypothesisthat 


division.of the earth's surface and. 
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ment would have been unstable.” Simple considerations dealt with, hs. tes 


the present: niote seem to show'tiat; apart from highly artificial mathema 


tical possibilities, which could hardly be considered: possible in a’ natural 


system, when the density and elastic constants are allowed to take their a 
natural course as determined by the configuration of the mass, this result is = 


no longer true, The spherical symmetrical arrangement appears always to 
be stable, so that the of the. earth's dissymmetry of 
fails entirely, G. W. DE T. 


1841. “Preliminary Results of the Study of Daakick Carvents by Means of the 

 Bathy-rheometer, ¥. Delage. (Comptes Rendus, 165. pp. 277-288, Aug, 20, 

-. 4917.)—-The ‘author recently (1912) described an instrument, which he called 
a bathy-rheometer, for the continuous registration of the direction and speed 
of deep-sea currents. He now describes two modifications of his instrument 
which are found. to be essential for its practical utility. The first is a device 
for the release and withdrawal of the portion which is submerged, so that the 
- minimum. of danger may be obtained especially in a rolling sea. The second 
modification has been necessitated by a graver difficulty, and the solution 
proposed for the present is not yet perfected. This difficulty arises from the 
fact that the apparatus, i in addition to the pressure exercised by the current 
which it registers, is subjected to vortex movements which cause an erratic — 
' segistration when the current is strong. On the graphs these abnormalities — 


appear as eer curves which are hard to distinguish. A full description — 3 


is given of the mechanism devised for reducing these vortex motions to a 


minimum. ' For making a complete study of the working of the bathy-rheo- 


meter, the kidthion has conducted a series of observations at a fixed station, the 
average depth of the sea being about 80 m. and the currents extremely brisk. 
_ Two graphs relating to orientation and intensity are included and are accom- 


- 1842. Observations upon. the Alkalinity of the Surface. Water of the Tropical 1 


a Pacific. A. G. Mayer. (Nat. Acad. Sci., Proc. 8. pp. 548-652, Sept. 15, 
1917.)—On a voyage from San Francisco to Honolulu and thence to Pago 


Pago, Samoa, daily observations were made of the hydrogen-ion. concentra- 
tion of the surface water, using for this purpose a set of standardised thymol- 
sulphonephthalein. tubes; It was found that in the mid-Pacific, NNE, of 
Samoa, the surface water at or near the equator was cooler, and less alkaline 
than 5°-10° north or south of this region. It seems that the water of the . 
equator: at 24°9° C. is so low in alkalinity as to be comparable in this respect’ 
with the water of only 15° C. about 800 miles off the mouth of San Francisco 


ps Harbour, This low alkalinity of the. equatorial water was usually, although ° rae 
not invariably, associated with a decided easterly set opposite in direction to 
the prevailing westerly surface drift. of the tropical Pacific. This suggests fae 


that counter-currents at the surface in the tropical Pacific may be regions 
wherein the cold bottom water is rising to the surface; and that this edld’ 
water has not yet had time to come, into equilibrium with the CO, of the 


atmosphere, and thus still retains some of the relative acidity associated with 


its former low temperature. Similarly, cold currents may drift into warmer — 
regions and retain their relative acidity to a greater degree than is warranted 


by their augmenting temperature. Several tables are given in the paper but 


© no definite relation between the salinity and the hydrogen-i ion concentration 
‘of the ocean water could be established. No tonclusions could: be drawn 

from the observations, but if further studies 

xX.—a.—1917. 
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the factmay become of importance to paxigation ewieg te the case 
and rapidity with which colesimetric tests of the alkalinity.of seawater may 


1948. ‘Astronomical Consequences. of Electrical Theory Matter. “a. 
tome (Phil. Mag, 84. pp. 81-04, Aug,, 1917,}—Kinstein, on the basis of 
the relativity theory, has offered an explanation of the well-known discord. — 
ance in the mofion of the perihelion of Mercury, and has predicted the 
gravitative defection of a. ray of ight. Lodge suggests the: possibility of a 
sim pier expiasation in the former case, on the basis that motion of matter 
thteugh: ether has:a definite meaning, and that am extra inertia is to: be 


@epeected ah high speeds, im accordance with the Fitegerald+Lorentz con- 


traction, assuming forther, that this. extra. inertia is not affected by gravity. 
iis treatment is founded om the: familiag equation of particle dynamics 


in acireular orbit, so. that the gravitation would, according to his assump- 


tions; remain. constant, the variation of imentia due. to the cyclical variation 
im the angle: between the directiom of orbital motiom, and that ef the 


unknown motion of the whole sole system through the ether; wonld give 


‘tise toa progression: of the apses, and hence to:variations in. the mation of the 
petihelion. In the actual case of elliptic obits, there would.alse be a change 


the eccentricity. . Then, pravided existing astronomical data will suffice to 


effect a determination, we should be abie to ascertain whether or mot a 
| possible value could: be found for the solar motion in space whieh would 


account for this discordance without giving rise to others. With respect to 


the gravitative deflection of a ray of light, the author observes, that a wave- 


front undoubtedly simulates same of the properties of matter. Poynting has : oe 


shown that it conveys momentum, and as advance wave-frant presumably 


has to sustain and convey the light-pressure until a target is struck. The ~ 


mechanical stress exists ultimately between source and receiver ; but though 
one eid acts on the source, all the time, the other has to teact on the 
advancing wave-front until the receiver is reached, unless Newton's third 
law meets with some exception. Does such a momentum inertia constitute 
a sort of temporary matter, and if so, is it’ subject to gravity? Should the 
_ latter bé the case, the problem of determining the gravitative deflection of a 
‘ray would ‘become the simple one of reckoning the angle near the sun 
between the asymptotes of a small comet moving with immense velocity in a 
hyperbolic orbit, ‘Phe question is one forexperiment. 
ALS. Eddington. (fbid. 84. pp. 163-167, Sept., and pp. 821-827, Oct, 
1917:)—With respect to Lodge’s proposed explanation of the discordance in 
_ the motion of the perihelion of Mercury, Eddington shows that existing | 
astronomical data claim to be quite sufficiently definite to follow up the 
theory he suggests, ‘He finds, however, on the basis of the equation employed — 
‘by Lodge, that a solar motion of the amount necessary to produce the motion 
_.0f the perihelion of Mercury, would make the elements of the earth dis- 
- cordant if it were in the ¢cliptic plane; and would make the eccentricity of 
Mercury discordant if it were normal to the’ ecliptic: And since the effects 
of conrponent velocities are additive, it is easily seen that an intermediate ; 
_ direction would have no better success. As a result of 
between Lodge and Eddington,*it was noted the fundamental equation 
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the seeand paper, and the author's conclusion is that, sey 


Permanent Periodicity in Sun-spots. J. Larmor and Yamaga. 


(Roy. Proc. 98. pp, 498-606, Sept. 1, 1917.)—A re-examination of the 


available sun-spot records for the 160,yéars. from. 1760 to 1910, leads to the 


conclusion that an unbroken solar periodicity of about 11:125 years is firmly 
established, if thetwe stgongly discrepant cycles; from 1976, ta 1798 age 


qutof consideration. ‘The graph.of-this periodic constituent 
the propesty-of being anti-symmotrical with sespect te-the axis which hisesta 


equal areas above, and..belaw, the 


curve repeating as a reflected image.. Examination, of the residuals. after: - 


extraction, of the 41'125-year pulses shows oindication of periods other than, 
‘spotadic in character. A letter is appended from Wolfer, of Zurich, 


_ giving interesting particulars concerning the compilation of thesumspatdata, = 


_ those of the discrepant peried from 1775 to 1795 being almost exclusively 
made by Stoudacher-of Nuremberg. The epochs of maxima and ‘¥787 
__ are.considered fairly reliable, and the large departures of the lengths of the | 
periods observed between 1770 and the mean 
_ ane to'be considered as real. cP. 


“4848. Theory of Hyperion.. J, Woltier, Jn. Abad. Prec, 


19. pp. 1225-1282, 1917,)—A theory is developed. for the maotion. of Satuanis — 


satellite Hyperion, to include perturbations. by the larger satellite Titan. 


- expected that it will be possible to develop the solution in terms of powers of 


1940. Siler: May Evershed: (Kodaikanat 


ChB 


No. 85. Nature, 100. pp. 62-68; Sept. 20, 1917, 


detailed account is given of the large eruptive prominence of 1916 May, 26, 


which reached a height of 500,000 miles, and in some parts attaineda velocity — 


of 457 km. per sec, All parts of the prominence were moving : 
outwards from a point in the 


107 and 1102 (1917).] 
1847. Fatal Lunar Bclifs, WP 
p. 984, Aug. 18, 1917. Obse ns. by three persons. dusing the hynar 


ations. by 
1927 Julp 4 ah the Observatory, thet 
the edges of the moon's limb appeared much brighter than the central 
portions. Also that the northern limb appeared brighter than the southern, — 
- fhe moon passing to the north of the axis of the shadew cone; and that the Ms 
~ Western limb was most luminous until the middle of the eclipse, and the 


Basterm during the second half of the eclipse. ‘These facts indicatethat 


the phenomenon is:due to pang ‘refracted od 
atmosphere. — cP. 


1848, Empirical Law of Distances, Armellini, | 
‘ee We 617. pp. 846-848, Sept. 1917.)—In the case of the eight x 
planets their distances. may be represented by the. formula 4+ 
where @, 6, and ¢ are given appropriate values. The well-knows, law of 
Bode represents all the planetary distances except that_of Neptune with fair 
accuracy, and by a rearrangement of thé assumed values L. Gaussia in 
“obtained a better value for the distance. of lice at the. expense of 
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Later, E, Belot in 


1905, obtained a new series on the assumption of four infra-Mercurial planets. 


Armellini proposes that if, instead’of assuming vacant places between the Sun 
and Mercury or between Mercury and Venus, we admit the existence of a 
single vacant place between Saturn and Uranus, a much simplified formula 
becomes available, namely, x, = 1:58", The value 1°58 is the ratio between. . 


mean distances of Mars and the earth from thesuon. P, 


1940. Southern Tail of Halley's Comei in May, 4910. E. E. Barnard. 
46. pp. 88-84, July, 1917.)—Some question having arisen as to 
the effect of the zodiacal light on the fainter southern tail of Halley's. Comet 
geen on May 17 and 18, 1910, special observations of the zodiacal light have 
been’ made at Yerkes this year (1917) during the latter part of May, and it is 


- goncluded that so far as the observations made at that station are concerned, — 


3 


4850. Colour Indices of Stars in Galactic Clouds. (Mt. Wilson 


Solar Observat. Contrib. No, 188. Astrophys. J. 46. pp. 64-75, July, 1917)— 


An investigation has been made of the colours and magnitudes of 800 stars.in__ 
the immediate neighbourhood of the cluster M11, which is surrounded by one_ 
of the richest of the galactic clouds. A wide range of colour is present, but _ 
the change of colour with brightness is hardly perceptible. The magnitudes — 
_ of the blue stars indicate the remoteness and great dimensions of the star-+ 
clouds, and the results point to a diameter of the galactic system greater than 
_ is generally supposed. The cluster M11 is shown to be a physical group in 
_ the midst of the star-clouds, which on their part have the general appearance 
and some of the properties of an enormous but definitely outlined physical 2 
system. There appears to be no evidence of dwarf stars, either in M11 or in 
| [See Abs. 114, 786, 744, 746, and 808 (1917).] | 


1861. Photographs of Nebula with 60-inch Reflector, F.G. (Mt. 
Wilson Solar Observat., Contrib. No. 182, Astrophys, J. 46. pp. 24-55, July, 
1917.)—The great light-gathering power of the 60-in. reflector at Mt. Wilson, 
renders it well adapted for the photographic study of faint. nebule, and. 


details are given of a number thus investigated, the selected objects being a 


general those whose real nature was unknown, or which. possessed curious 
or questionable characteristics. The photographs are classified according to 
structural type—elliptical, spiral, planetary, irregular, or spindle-shaped—and | 
‘a brief description is given of the principal features. The type of spectrum — 
is added where available. Hinstretions are from the more 


1882, Light-curves and Orbital of IT and. Camelopardalie. 

: M. B. Shapley. (Astrophys, J. 46. pp. 56-68, July, 1917.)\—The orbital. 
elements are computed for two eclipsing binaries from photographic light- — 
curves obtained by Miss Harwood at Harvard Observatory. The theoretical. 

_ Curves represent the observations well within their probable errors, and 

_ shallow secondary minima have been observed for both variables. In the 
system of TT Lyre the stars are slightly ellipsoidal, and the reflection effect is . 

peculiarly large. The two systems are remarkably similar in many respects, 

and have periods of 6°2487 days and 88056 days area Both are. 
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1888, Selective and Absorpii 
(Astrophys. J. 46. pp. 1-28; July, 1917.)—Investigations of the selective reflec- 


e FAbs. 286, 802 (1902)1, dealing chiefly with the positions of maxima and regions 
,. OF absorption. The present work summarises the results of quantitative 


measurements of the reflecting powers of seven liquids (carbon disulphide, | 


| _ tion. from liquid surfaces ‘have been made by Nutting, Martens, and Flatow - 


«-monobromnaphthalene, cinnamic aldehyde, cassia oil, barium- mercury 


iodide in aqueous solution, phenol, and. bromine). . The observations..were 


made with a grating spectrograph and sodium photoelectric. cell. . The first 


four liquids exhibit traces of selective reflection ; the last three do not. The 


and was used as comparison for each of the other liquids. i Ee BS 


1864. The Life of Reinforcing Screens, ‘G. Hartung, 
. bedainate. 25. p. 424, Sept., 1917.)—Specimens of screens are cut into equal 


parts. One part is placed in a special box at a distance of 17 cm. from the 
antikathode and acted upon by the radiation, the other is kept as control. 
After a total exposure of about 56,000 secs. the specimens are arranged upon 
a photographic plate and radiographed. In order to compare the effects so 
obtained with those obtained in practice, it is necessary to take into con- 


sideration that the usual distance of the screen from the antikathode is 50, not. - 


17cm. This means that it would require under normal conditions 484,429 secs. 
to produce a corresponding effect. If five radiographs with screen are taken 


per day and the exposure in each case is 2 secs., then it would take about 184 


years to produce the same modification i in ci screen as ae Produced in these 


- Proc, 9 pp. 178-185, Sept., 1917.)—The reversal of photographic pictures by 
visible rays has been one of the most interesting problems in the history of _ 


- photography, and has attracted the attention of many investigators—there is, 
however, much left for dispute on account of incomplete experiments. 


}. Herschel and W. Abney state that the less refrangible rays counteract the _ 
more refrangible ones for solarisation. On the other hand, Waterhouse and 

7 iM. M. Eder conclude that with ordinary photographic plates such: an action’ 

does not exist. Liippo-Cramer states that the results of W. Abney’s investiga- 


tion depend upon the duration of exposure, and that if we omit the time of 


= _ reflective power of mercury in contact with quartz has also been see < 


exposure, we have a good instance of the “antagonistic effect of the less 


refrangible rays” and hence there is no abnormal solarisation. 
The present investigation was undertaken in order to study the antagonistic 


Se effect of the less refrangible rays above referred to, and also the nature of the 


photographic reversal by the action of light transmitted through various colour- 


filters. It is found that the reversing effect of photographic pictures is very 


intense.by violet and blue rays, and becomes gradually less as the refrangibility 


of the rays decreases. The effect of photographic reversal increases with the — 


intensity of light of the second exposure, and reaches a maximum at a certain 


intensity, after which it remains constant ; but the photographic film becomes ~ | 


wholly dark for the stronger intensity. The effect of reversal increases with 


the 
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longet duration of exposure, The photographic negative (not fixed) obtained - 


_ by weaker light and- by shorter dugation of the first exposure, becomes 


positive more easily by weaker light and shorter duration of the second 


" exposure thag that obtained by the stranger light and by the longer expasnre. 
‘There is wo decrease. of the. effect of reversal. hy seperpasing green and. red 
- ‘tays mpen, violet and blue ones, even though the intensity of these rays is 
Stronger than that of violet and red rays, So far as:the present investigation 


is. concerned, the less refrangible rays do not counteract the mose refrangible 


Mathematical Structure of Band Secies. R. hinge! (Astrophys. 


pp. 85-108, Sept., 1917:)}—This paper is concerned exclusively with the. 


_ felationship between the individual lines of a single band ‘series, i.¢., with that 


‘relationship for which the first. Deslandreé” law is a first approximation. No 


satisfactory formula for tong band series has up to now been proposed. In 


the case of the main, (Aj) series of the 8888 CN band—a series of 164. known 


lines—it. has been found by the author that the relation. between. first 
frequeney-difference (dy) and a variable. m is that of a bhyperhola. The 


_. hyperbola. cuts the origin, but its axes are not, parallel ta the caordipate anes, 
So that it is. given by a four-constant equation. The actual frequencies are 
then given by the five-constant formula x. + 24x, and the agreement. between 

Qbserved and computed values is of such accuracy as to indicate that the 

_ hyperbola represents a true. relation, and ane which, it is hoped, will. readily 

Tend molecular structure, The 24» cannot com 
veniently be replaced by the (Av, and the. formula has some troublesome 
- features, but these are shown, in the light of the experimental facts;.te he not 


_ Wnexpected, According to this new formula, a band, series should, end.in.a 


~ tail having the same structure as the head of any band series, in contrast with 
_. Thiele’s tail, the structure of which should be that of the head of a line series. 
_ No series: has been followed ‘to its:tail, and im the case of three series of the 
$883 band there are no observable tails at the predicted positions, although in — 
case the series can be followed to within 12 4.U. of the hypothetical tait. 
‘Phe intensity relationships, however, do not indicate that the tail showd = 


appear. But few band series show sufficient deviations from: the 


actually 
simple Deslandres' law to constitute a rigid test for the proposed hyperbolic 


formula, while in only one known band are the deviations of 2 nature contrary 


_ to:that predicted by this formula. The-numerical results for the A; series only 
presented in the present paper: Those for the 


Critica Study of Spectral Sevies: M. Hicks. (Rep. See; 


Phil. ‘Frans. 217. pp. 861-410; Oct. 29, 1917.)—Comparatively little is known 
_ as-to the structure of spark spectra, beyond the fact that in some of them: sets 
_ of lines: with the same frequency-difference are met with. ‘The present paper 
-is.an-attempt to throw some light on this question, and deals with the spectra 
of silver and gold. It is shown that the structure of the spectra depends on — 


long series:of constant frequency-differences, and the results are represented 


_ graphically im 16 maps, in which related lines are connected’ by links. Ft is 

_ found that, starting from any link belonging to the ordinarily recognised series, 
_ @ series-of other lines: can be linked up to them in succession: ‘In the aio 
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snaaih Jinks stretch: fram one. column. to the next, the sliaks,from.one to 


_ the second from it, and the:long ¢link.over three. Fromathese maps lisis-are,_ 


formed of some of the lines: expressed as suuas of multiples, of the s(aA): 


with.theie links, which exhibit. a vemaxkable 


Contrib. No. 184. 46. pp. 104-116, | 


The object. af the wark here described was to find a method suitable for the 


study of the Sfark-effect for metals having a, relatively high. melting-point. : a 
The spectra. of such metals as Fe, Ni, Cr, VW, and Tiare of specialimportance 


in solar work, and if some of their lines show an, effect due to an electric 


field it would at ance become possible to determine whether electric Gelds 
exist in the sqlar atmosphere. The apparatus used was 4. bell-jar about 16 cm. - re 
in diam. and about 80 cm., high, sealed on to a glass plate in which there are 


‘two openings, one of which is connected to the pump. The central opening 


is fitted with a glass tube, into which is ground a long silica tube (D). whose | 
. Upper end fits inside a short silica tube (C) which has avertical slot. The 


kathode is in two parts, the lower of iron and the upper of the metal. to be, 


studied, and it rests inside the tube C on the end of the tube D. The anode ae . : 
is a massive Al disc on the end of an Alrod fitted through the knohof the == @ 


bell-jar.. Direct current to produce the discharge was supplied by a. set of 


high-potential generators in series, each giving about 800 volts. For mos 
of the work 8 generators were used. A plane grating, twoJens type of spec. 


_trograph was employed, details of which are given. With this apparatus it 


found that the relation between field-intensity and distance from the 
_ megative glow was approximately. linear. The condition of the kathode = § | 
appears to be of great importance, a sensitive condition arising after about: 
-six.runs, and. persisting until it hecame necessary to clean the apparatus. A 


preliminary survey: of the spectrum of chromium from 48670 to 49410 has 


beng: a total of Further results 


1969, X-ray Topic of Alkali and their Bearin 
‘on ‘the Theory of Valency Volumes. A, E. H. Tutton. (Roy. Soc., Proc, 


pp. 72-89, Feb. 1, 1917. Abstract.)—One of the most interesting facts brought Se 

light in the course of the auther’s crystallographic investigations of the 

thembie sulphates and selenates of potassium, rubidiam, ¢ezesium,, and 
 monium and of their monoclinic doublesalts, is theapproximation ia structure 


which has invariably beea observed between the. rubidium salt af any group 


and the ammonium salt.of the same group (see Roy. Soc., Phil. Trans. 217, e oe 
pp~ 199-235, 1917). While. differeuces. oceur between the structural dimen- 
sions of. the potassium, rubidium, and. capsium salts (differences following the 


order of atomic weights), the ammonium salt has without exception proved 


to possess structural dimensions (i.c. directional dimensions and volume of 
unit cell of lattice) almost erence with those of the rubidium bee the central oe 
member of the group. 
It has been shown that the axial ratios of the oh 
ammonium salt are strictly comparable with those of the alkali metallic salts, - 


and is truly amorphous with these salts. Comparing molecular volumes of 


salts it is ane > shown that the values: for the ammonium salt 
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that the structures of these salts are not only similar but practically con- = 


groent—the space-lattices being practically identical. This conclusion 


ngs _. tmplies that two atoms of rubidium are replaced by the 10 atoms of QNH, 
| without any opening up of the structure. ~~ 


_-: Phis result, emphasised by the author, is a direct contradiction of the 
Volume” theory of Pope and Bartow [see Abs. 904 (1907)], the 


essence of which theory is that each valency in a given compound has the 


- same volume, and that therefore the atomic volumes of, combined elements _ 
are directly proportional to their- valencies, 

spectroscopic measurements ott, at the suggestion of the 
author, by A, Ogg and F. L. Hopwood [Abs. 79 (1917)] give further support 
to the views expressed above. These X-ray measurements, based.on the 
accurate knowledge of the wave-length of the X-rays employed, of the abso- 
lute Jengths of the edges of the rectangular ortho-rhombic cells of the space- 
lattices, agree perfectly with the topic axial ratios for these salts determined 
crystallographically by the author. The absolute volumes of the unit cells of 
_ the space-lattices of ammonium and rubidium sulphates are within 1 per cent. 
of identity, just as are the molecular volumes ; and the absolute lengths of 
the three edges of the elementary cells for the two salts are correspondingly 
 glose to each other, and in a manner precisely like that shown by the topic” 
tation, 

. AS the volume of the unit cell Se ammonium sulphate stiould be at least 


twice that of rubidium sulphate according to the Valency Volume Theory of 


: Barlow and Pope {i.c. if valency of N is 2, since the sums of the valencies 
_ of (NH);SO, and Rb;SQ, are 24 and 12 respectively), whereas the volumes of 
the unit cells of the two salts are proved by direct X-ray measurement to be 


identical, it is that the is not universal 


in its application.” 


1960, Crystal s. Nishikawa, (Math, Phys. Soc., 


. ToKyo, Proc. 9. pp, 194-197, Sept., 1917.)—An X-ray spectroscopic investiga- 
tion of the stru of Fe,yAl,(SiO.),—a garnet belonging to the regular 
system of the holohedral class. Using the well-known Bragg reflection 
_ method, and in addition the Lane “transmission” method, the author has 


determined the form of space-lattice which seems to satisfy most of the 


i conditions pertaining to such a complex crystal as garnet. AL 
1861. Structure of Nitrates of Lead, Barium, and Nishi- 


and K. Hudinuki, (Math. Phys. Soc, Tokyo, Proc. 9. p. 197, Sept., 


1917.)—These nitrates crystallise i in a hemihedral form of the regular system. 
The method of investigation was that of the preceding Abs., i.e. by analysis 
of the diffracted spots in Laue photograms, and by reflection from the 
principal faces of the crystal. The investigation is as ss incomplete, but 
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“'BLECTRICITY AN MAGNETISM, 


ELECTROSTATICS, AND ATMOSPHERIC 


4862. Magnetic Inertia. G. W. Walker. (Roy. Soc., Proc. 98. pp. 442- 
ee 447, Aug. 1, 1917.)}—A magnetised body must possess magnetic inertia, just 


as an electrified body possesses electric inertia. The method of dimensions 


Ri shows that the magnetic inertia of a body of magnetic moment m should be. : 
_ @ numerical multiple of m’a~*c~, where a is a linear dimension, ¢g.the radius 


of a sphere, and ¢ is the speed of radiation. The problem may be inves- 
tigated and the numerical factor determined by the same general method as 


that employed by the author [Abs. 708 (1910)] in determining electric inertia =» 


and which is used here, or more simply, as J. J. Thomson has suggested to 
the author, by the method originally employed by the former to calculate the — 


electric inertia of a charged sphere, The author suggests several applications ahs 


Of the results obtained, ¢g. the ‘earth's electric inertia, assuming a normal 
_ potential gradient at the surface of 1 volt/cm., amounts to 2)1 gm., while the 
magnetic inertia, parallel to its magnetic axis is 1°38 x 10‘ gm., assuming 
Gauss’s value of 86 x 10" C.G.S. magnetic units, The magnetic inertia is there- 


fore considerably greater than the electric, although very small compared = 
- with the gravitational inertia of 6 x 10% gm. The valne of the magnetic ~~ bs 


DET. 


1863. Bich w. ‘Walker. Roy. 


oa, Proc, 98. pp. 448-455, Aug. 1, 1917.)}—The author, in an earlier paper — 
_ [Abs. 708 (1910)]}, developed a method of deducing the electrical inertia 


directly from the electromagnetic equations, as the deduction,.in the case 
of a system moving at a high constant speed, from the energy or electromag- 


_- netic momentum of such steady state was shown to be logically incorrect. _ a 
: Iti is here applied to the electron under the Fitzgerald-Lorentz contraction, | 


It is found that the results obtained by Lorentz and by the relativity method 
are not confirmed, so that, unless some arithmetical error has occurred, the 
difference found is vital in the application to the experiments on #-rays. An 


_ examination of the experiments so far published on the inertia of electrons © . a 


_leads the author to the conclusion that it is very difficult to maintain that the 
Lorentz-Einstein formula is correct, and hence that the inertia is wholly 
electromagnetic, and that the electron is contracted in the ratio 1(1 — 7c"). - 
. Experimentally it is found that J. J. Thomson’s formula, or the corrected 
- formula for a contracted electron, agrees equally well with observation, but 

‘assigns a proportion of ordinary inertia. The experiments are, in fact, inade- 
quate to distinguish between a number of formule that might be proposed, 


Theoretically the author has shown that J. J. Thomson's formula is confirmed _ 


by his analysis, and that the Lorentz-Einstein formula requires modification | 
in the manner stated. He considers that.either the relativity correspondence 
must be abandoned, or electrons as altered mepemeteny mi must be regarded 


1864. Kinetic Potential in Electromagnetics. R. (Cam- 
bridge Phil. Soc., Trans. 22. No. 11. pp. 191-214, July, 1917.—The volume « - 


integral, over an infinite electromagnetic field, expressing the difference 
between the electric and to 
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“tions as modifies by Fitzgerald and Lorentz been the Kinetic 
Potential. The-term suggests an advance from the infinite electromagnetic 

~ field representation to a dynamical one in terms of..a single function of the 
coordinates of charges, and their derivatives with respect to time, _ * a 

formal. K.P. is in fact pomplete statement of a <tynamical 

It is shown that the electromagnetic K.P. is not normal, as- was to rae 
atiticipated from the necessity Of accounting ‘for issipation’ of ‘energy'and 
ynomientom. Now dissipation is a flux at infinity, which is a feature of 
other two importarit volume ‘integrals of ¢tectromagnetic’theory, which deal 
with the flaxes of energy and momentum tespectively, ‘and the anthor has 
shown that ‘when the K.P. fails in any of its normal functions, these integrals 
wide the means of adequately filling the pap. The K.P. is expressible in 

the form {¢/2V . (Fu + Go + Hw — + dy/dt, where is the velocity 
of an element e of charge, V that of propagation, }, F, G, H are potentials, 


say, where qa,'¢tc., are values due to the action of 4, estimated ata: place 


where at time there isa charge 


In + Lip, but from 


~ dant departure from normal conditions, In the statical problem Lp = Ly ; 
Gn the general problem dynatnical equivalence is consistent with inequality 
if the difference is a complete. differential with respect to the time, or, more 
briefly, #f the difference’ takes the form dfdt, so'that there is mo 
certainty of breach of ‘normal-conditions. By expanding in powers of 
the departure is definitely located in the section of terms of odd order; which 
gfone are concerned in radiation.. The even groups in Li; and 
‘to have dynamical equivalence ‘and to. form an entirely conservative system 
# treated alone. This section, when acceleration is negligible, admits of a_ 
quasi-stationary K.P. without restriction to small velocities, Electromagnetic 
force is known in respect to odd or even sections, and in the conservative 
section #n expression for the energy follows at once, in the dissipative section 
only after evaleation of the radiation. The momentum and energy are 
- focalised, ic. the parts attached to the two charges distinguished—in ‘the 
- Conservative section by use of the K.P.—in the dissipative section by aid of — 
the fluxes at infinity. Two centres being concerned, the treatment of the 
fiuxes is not immediately evident. But the ase of information supplied by — 
‘two methods implies a correspondence to be found which will be a criterion | 
of correct treatment. The agreement of two methods of reduction to a one- 
time system is involved, and is attained as far as the approximation extends. 
The scheme vf relations so obtained is assumed to have general validity. 
This involves the possibility of presenting the radiation from two ‘sources 
in a form free from limitation as to magnitude of velocities ; and also of 
’ deriving expressions for the terms of odd order in energy, momentum, and 
force directly from the fluxes at infinity. The integrals are all derivable from 
one fundamental integral involving the ‘Sources The 
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charges, The tsansition to selé-terms; for the dissipative section, offers 40 
difficulty, in the oonsecvative section infinite values would appear if 
though smail dimensions were net assigned tothe: ciettrom, The method 
employed does sot involwe any. defiaite structure in the electron; and the 
+, @athor suggests thatthe determination of this:-should: 
produced in an Field by ‘the Introduction of 


“" @ Conducting Sheet. M{[aria] Binghinotto. (N. Cimento, 18, pp. 241-264, 
April-May, 1917.)—Deals withthe problem entirely from the mathematical 


side and arrives at somewhat lengthy expressions for the components of the _ 


electric and for renee ‘should be made to the 


Mag. 84. pp. 142-146, Aug., 1917.)—A reply to Livens’s criticism of an . 


"DISCHARGE, AND OSCILLATION 


Effect of Longitudinal Magaelic Field on Glow Discharge. R Fr. 
Earhart and C. B. Jolliffe, (Astrophys, J. 46. pp. 76-82, July, 1917.)—~" 
Experiments were undertaken for determining the relations between variations — 


of magnetic field and variations of the glow discharge, with the possibility of : 


throwing some light on the conditions governing the phenomena of solar 
activity and terrestrial magnetic disturbances. In a former paper by one of 
the present authors [Abs. 1099 (1914)} the results were described for 
_. discharges between flat plates with small current’ density, whereas in the 
- ° present work the discharge was taken between flat plates and a conical 
electrode, and extended to larger currents, The results are presented as 
curves relation between current and field at various 


1888, Characteristics ifthe Are under Vario Eflena] 
: Preta anid N: Mortara. (Accad. Lincei, Atti, 25. i. pp. 488-445, 1916, and 


26. ii. pp. p. 116-122,1917. N. Cimento, 18, pp, 297-817, June, 1917. investiga. 


tion of the voltage-current relation in.the main circuit of a singing.arc ander 
various conditions as to distance apart of the carbons ,and capacity. and induc- 

* tance in the oscillating circuit. The voltage-current curves were obtained by 
means of the electrostatic deviation of the kathode tube, and 


BLECTRICAL PROPERTIES AND INSTRUMENTS, 


4880. Thermocleciric Effect. due.to Asymmetric Heating. C. Benedicks. 
(Comptes Rendus, 165, pp. 891-894, Sept. 17, 1917.)—In a previous paper 
{Abs, 675 (1917)] the author has described experiments illustrating a new 
thermoelectric effect produced’ in a homogeneous metal in which there was. 


an asymmetric distribution of temperature. In these experiments the resist- 5 


ance of the circuit was so small that extremely large currents were produced. 

In the present paper further experiments are described, the small e.m.f.’s 

being measured by a sensitive galvanometer, The are obtained 
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Pt-wire 0-1 mm. in diam. is carefully annealed and its ends joined to a 
_ galvanometer ; it is then cut at the middle and the free ends fastened to a 
_ rod of porcelain. The Pt-wires lic over one another in the form of a cross. 


 Qne part of ‘the wire is then heated by a very small flame. “A large fall of 


temperature occurs at the point of crossing of the wires and e.m/f.’s of the 
_ order 1 millivolt were obtained. The results, of course, vary with the 
pressure on the contact. With two Pt-wires 025 mm. in diam. welded 


varies as the source of heat 
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along the path a bc (see Fig). Effects were also obtained with crossed 
graphite, tungsten, and at the contacts of angular fragments of crystals, such 
as are used in detectors for wireless telegraph Lb 


"1870, Effect of Distributed Capacity in Single-layer 
‘Hubbard. (Phys. Rev. 9. pp. 529-541, June, 1917.)\—The author aims at 


supplementing the work of Drude [Abs. 826 (1908)] each coil forming part 
of the oscillating circuit of the sort common in radio-telegraphy, one end of 


~ the coil being earthed, and not, as in Drude’s experiments, oscillating freely ce 


_ asin the Tesla transformer. . The author’s method of measuring the electrical 
periods of circuits by means of A. G. Webster's drop chronograph is 
described [see Abs. 1751 (1915)] and the dimensions and inductances of the 
_ wide range of coils examined. are given. The results of the research are sum- 
_ marised, the most important conclusions being as follows (1) The relation 


_ between the square of the period and the external capacity is very accurately 


linear down to the free period of the coil. This relation is new only in the 
accuracy: with which it has been proved. (2) The distributed capacity of 
“coils earthed at one end is not much affected by the nature of the core, (8) 


The distributed capacity of such coils is a minimum and practically . . 


‘numerically equal to the radius of coils of length equal to the diam., increas- 
ing, for example, by 25 % when the length of coll is 4 times it diam. 
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the effective capacity of the coil as equal to its radius in cm. of capacity, or 


- coils, for ‘coils earthed at one end, and with wooden. cores, are in good — 


5 the. fesults of Drude for freely oscillating coils 
it 


hout cores and Of fwice the axial length. This gives additional support to ~ 


Conclusion (2). (7) It is difficult to reconcile the facts of this paper with the 


: gen neral practice of assuming the effective inductance of an oscillating coil — 
be 2/x times the total inductance. This question: awaits more precise . 


Gaformation as to the distribution ‘of current 


“1971. Ocean Magnetic Observations, 1905-1916. L: A. Bauer: 
A. Fleming, J. P. Ault, and W.F.G. Swann). (Carnegie Inst. 


Of Washington, Publ. No. 175 [488 pp.], 1917 : Vol. 8 of Dept. of Terrestrial 


Magnetism. Abstract in Terrest. Magn. 22. pp. 129-184, Sept., 1917.)—Con- 
tains the final results of the ocean magnetic observations made aboard the 


- Galilee in the Pacific Ocean, 1905-8, and aboard the Carnegie in the Atlantic, 


Indian, and Pacific Oceans, 1909-14, together with preliminary results of the — 

observations on the 1915-16 portion of the Carnegie’s present (fourth) cruise. 

Special reports relating to auxiliary observations aboard these vessels; and” 


RADIOGRAPHY | AN D ELECTROPHYSIOLOGY. - 


‘3972. Monocular Method of Stereoscopy Applicable to 
_ Tauleigne and G. Mazo. (Comptes Rendus, 165, pp. 896-897, Sept. 17, | 
‘1917.)—It is found that with an ordinary tube, and’ consequently by a single 
emission without any Special apparatus of observation, it is possible to obtain 

; true physical relief that is measurable and can be used in the exact 
sation of projectiles inthe wounded. It is clear that a single imag 
‘eeactotely fixed, cannot give in any case a sensation of true relief. ‘Butif the . 
object under éxamination, or the focus of emission of the rays i$ made to — 
‘undergo a small angle of displacement in a period ranging from oubGuarteg 
sec, to one sec., with an axis of displacement such that at least one’of the: - 
‘planes of the subject remains fixed upon the screen, then:the other eat 
‘undergo a deviation so much the greater-as they are removed from this fixed 


initial plané, and an image is created which has all the elements of stereo- LS ; : 


-$copic vision. It is to be noted, however, that when such an image is ‘viewed 
‘with’ both eyes no Sensation of relief appears. .It is also found that the 
apparent relief may be either direct or reversed. It is sufficient to shut conse 
reopen the observing eye to obtain successively these two aspects of relief. 
‘Several observers viewing the same image at one’ time may thus obtain = 


different: views of its relief. It is expected that this procedure willbe of — ~ 


great Service in the radioscopic he: and stilt more in 
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CHEMICAL PHYSICS. AND. BLECTRO-CHEMISTRY.- 


4874. Adsorption of Carbon Dioxide and Ammonia by' Charcoal. B, 

a Richardson: (Am. Chem. Soc., J. 89. pp. 1828-1848, Sept., 1917. }—Previous | 
measurements of the adsorption of gases by charcoal [see Titoff, Abs, 549 

3 ao) have not been carried ont at pressures greater than l atmo. In the 
_ present investigation the equilibrium pressures of the system, carbon dioxide 
- =s€o0conut charcoal, have been measured at pressures from 0-800 cm., and at 
- ~~. QA. different temperatures between — 64° and 200°, The same: pressure- 
-. + vange has been used for the system ammonia—coconut charcoal, the tem- 
ar peratures, however, varying between — 20° and 200°, Through a limited 
pressure-fange the degree of adsorption of the gas is in fair agreement with 
the logarithmic isotherm equation of Freundlich, but at pressyres above 
60 cm. the adsorption rapidly decreases, indicating that at each temperature 
: a maximum is reached which cannot be increased by increase of pressure. 
Ne _ There was no evidence of the formation of a chemical compound, such as that 

obtained by Rhead and Wheeler in the adsorption of -exygen by charcoal, by 

the reverse action of CO; upon charcoal at relatively high pressures. 

At.lowtemperatures gas which has just been brought into contact with the 
_ charcoal fails to reach equilibrium in a reasonable time ; also, at these low 
_ temperatures, the equilibrium pressure at a given point obtained on a falling 
tempefature is slightly different from that obtained at the same point on a 
rising temperature. This behaviour is possibly due to a small quantity of gas 

_ being absorbed in the charcoal hatin in accordance with’ the theory of . 


1875, Ultramicroscopic. I Thin M per Salt Films obtained’ 
te Evaporation in High Vacuum. W. Reinders and L. Hamburger. (K. 
_ Akad. Amsterdam, Proc. 19. pp. 958-968, 1917.)—When a tungsten filament, — 

which has been partially covered with solid sodium chloride, is heated in a 

_ high vacuum (0°0008-0:0010 mm.) in a. glow-lamp, a clear, colourless deposit 

settles on the glass of the lamp [see Abs. 289 (1910)}. Ultramicroscopic 

_ investigation shows that this deposit is optically homogeneous ; it must be 

_ considered to consist of the salt in the amorphous-vitreous,state. When the 
_ deposit is submitied to the action of moist air it becomes opalescent, owing  __ 

to the formation of separate crystals whose growth, can be followed ultra- 
-microscopically.. When a silver filanfent is heated in the high vacuum of a 
__glow-lamp, a deposit forms on the walls of the bulb; with increasing thick. _ 
ness the colour of this deposit passes from greenish-yellow through orange, 

ed, and violet to blue. The red, violet, and blue films are distinctly 
heterogeneous, consisting of a network of very small ultramicrons.. The | 
heterogeneous character of the. yellow deposit is hardly perceptible, 
‘the structure approximating to that of the amorplious-vitreous state. The . = | 
deposits are not stable in the presence of moist air; the colour changes in 
_ the direction yellow —-> red —> blue, and the structure becomes coarser. 
uy Heating likewise brings about a coarsening of the structure, Gold filaments 
- give coloured deposits which are ultramicroscopically heterogeneous. 
Tungsten gives a black deposit which cannot be optically resolved in the 
ultramicroscope. Deposits obtained by kathodic disintegration are coarser- 

—1927. 
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PHYSICS AND. ELECTRO-CHEMISTRY. 


9976, ‘The Betincttin of in. the Magnetic Field. hi 


Crystals. J. H. Moll and L..S. Ornstein. (K. Akad. Amsterdam, 

Proc. 19. pp: 1815-1821, 1917.) —Voigt has devoted a circumstantial. report. to 

the: subject of liquid crystals [Phys. Zeits. 17. p. 76 et seq. 1916], in which 

- he points ‘specially tothe: fact that a great uncertainty still exists regarding 
 . the ‘itifluencé exercised by a magnetic field on the extinction, For this 
 feason’ the present authors have further examined the extinction, . The 
«method of observation is first explained in detail; the extinction being 
a ‘measured’ with the aid of the-galvanometer and. thermopile previously 
“described [Abs. 747 (1914)], -These sensitive instruments have the great. 
- . advantage of indicating quickly within 2 secs., and so enabling the changes 
fo be followed in the. liquid crystal, which, although proceeding slowly, are so. 
‘rapid as to escape an observer's attention. These changes are. of great 3 
-- interest for understanding the phenomena under consideration. The various — 
ae measurements and conditions prevailing then follow, accompanied by 
diagrams. It appeared that the changes in the extinction caused by the 
‘magnetic field often persisted, so it became advisable to reduce the matter to 

~ its original state before the beginning of every.series of measurings, this 


being’ effected by heating it up to a little abcve the second point of transition. | 


The difference between the two phenomena is very characteristic ; whereas 
bs, the perpendicular field excited for the first time a temporary increase of the 


extinction is much larger than in the virginal state, the extinction: is much 

smaller than before after the removal of the Horizontal field. This condition 

‘of diminished extinction seems to be stable, since it holds during some hours : 
‘the condition of increased extinction, as left after the removal of the per- 
-pendicular field, is of a transitory nature, the virginal state being gradually 
‘restored. The authors have not beer able to establish whether commutation 
__of the magnetic field has any influence on the extinction, and this appears to 
: indicate that the particles themselves possess’ no: polar peculiarities. An 


‘principal supposition is that the wall of glass directs the into parallel 
and, accordingly, influeficés the lines of force. Hy Ho. 


4877. Reduction of Highly-reactive Metals and Melalloids (Ti, Zr, B). E. 
; Podszus. (Zeits, Anorg. Chem. 99. pp, 128-181, May 25, 1917. Engineer- 
“ing, 104. pp, 259-260, Sept. 7, 1917. Abstract.)—Very fine subdivision of the . 


_ reaction. chamber. ‘The bomb is charged with a mixture of titanium chloride 
* or potassium zirconium fluoride and pieces of metallic sodium ; several bard 
: steel balls, 2 cm. in diam. are added, and the bomb is sealed with the aid.of 
fused lead and kept revolving for 40 hours at 200°C. The temperature is 

ea raised to start the reaction, which is completed in a few minutes. The 
bomb is afterwards cooled from the top downward, and the lead removed. 
“In this way a titanium powder was obtained which melted to a silvery, 
slightly yellowish metal of 99°7 % ; the zirconium was 99-8 % pure. Very little 


boron, and the apparatus used for this purpose, are fully described. By the 
_ process mentioned boron could only be obtained as a black powder which 
“reacted with the gases in the bomb (hydrogen, nitrogen, CO, and CO;). . 
“Electro-thermic reduction of boron chloride with pure iron’ wire proved no 


extinction, nothing of the sort is observed when the horizontal field is 
excited. Whereas after the breaking up of the perpendicular field the — 


‘explanation of the observed phenomena is drawn in outline whereby the _ 


_ “material is obtained in a steel bomb which acts both as grinding mill and 


said about the ‘products, bat the difficulties experienced in the’ isolation of 
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by being in an atmosphere of 
nitride (and also’ boron carbide) is’ the material for the frame on which 
_ the iron wire is wound and for the furnace tube; the furnace consists of. an 
fron cup and an iron tubé, and in this furnace. BCh is reduced... The 


. feduction begins at 800°, but iron boride being also formed, the temperature 
must be raised fo 1700°. ‘The resulting boron volatilised completely when 
heated in hydrogen ; in the blowpipe it was burned to nitride and some 
oxide, Boron wire, free from iron, did not. melt even when an-electric arc 
between two of wie } it sos greatly 


Chemie, pp. 17-19, 1917.. Engineering, 104. 500-501, Nov, 9,1917, Abstract.) 


the zirconia, grinding it very fine (as explained in preceding Abs.), making z a 
paste of the powder and water, to which some organic binding agent is 
added if compression be .undesirable, and moulding the objects, which are — 
then burnt at 280°C. or higher temperature ; when these high temperatures 
are not available, phosphoric or boric acid may be added to the paste; these 
acids would be expelled again at 2100°. The melting of the zirconia is 


electrodes, first in contact, embedded in the powdered zirconia, A little 
- garbide is formed. which melts and covers the lower electrode; thus a small 
P eeniecd is produced. The electrodes are then pulled apart, and the zirconia 
‘melts on the walls of the cavity; with an arc of 50 to 100 amps. at 220 volts, 
several kg. of zirconia are ‘melted in half an hour, | Thoria is melted in a 
similar way. The burning of the objects is effected ina gas- or oil-furnace 
with zirconia walls.by a blast of air or oxygen giving up to 8000°; the apparatus 
are’ not -illustrated.. Pure zirconia is alnf6st white, but mostly yellowish 
with traces of iron; it melts at 2950° or 8000°, and is not reduced by 
‘hydrogen at: 2200° ; wound with tungsten wire a zirconia rod does not seem to 


‘zirconia yields a black suboxide (Ruff) is uncertain, 


-"eaiadtil Rendus, 165. pp, 884-887, Sept; 8, 1917.)—Two groups of Ni-steels_ 


furnace is first charged with hydrogen, which is then expelled by BC, The 


Sos —The cracking of objects made from zirconia can be prevented by first fusing i 


‘effected as follows: An electric arc is established. between vertical carbon - | 


volatilise at the highest temperatures. Whether heati g of the 


..: are generally distinguished : (1) Steels with less than 25 % Ni-called irrever. e 
a 4, sible, the temperatures of the critical points on cooling and on heatingbeing == 


ene bis >. different ; (2) reversible steels with more than 25 % Ni; the critical points of 


which are substantially at the same temperature on cooling and heating. The 
authors show that group (1) should be subdivided, . Between 0 and 10 % Ni_ 
the" steels are’ pearlitic, pseudo- or quasi-reversible ; between 10 and 25.% Ni 
martensitic and irreversible ; beyond. 25 % Ni they . become 
--saustenitic, In the case of Mn-steels similar groups may be distinguished, 
Meat they overlap, The carbon: percentage is important, Steels with less 
‘ian.0-4% Cand from 0 to % Mn are pearlitic and show point A; with 
to 11% Mn they are martensitic and show point B.; the intermediate 


| the carbon rises to 07 and 1%, the intermediate range pre- 
dominates; the temperature of A being raised, whilst that. of B is lowered; - 
a § cooling the point A-can be produced in steels which have their 
below these steels consist of troostite and austenite... A 


_ of these Mn-steels, plotting Ma C, is s added tq the 


range: to4 % Mn gives both A B, consisting of both. martensite and 
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1880. Teternoffs Point b, Pchernoff. (Rev, de Mét. 


March-April, Translation of letter to Russian Metallurg. Soc. Jj— 
In 1968 Tchernoff presented a memoir to the Imperial Russian Technical § = =| 
Society in which he enumerated the existence, during heating, of three — a 


critical points in steel, and characterised as follows: Point a bythe appear- = 8 = @ 
_ ance of hardening, point 6 by the transformation of a coarsely crystallineinto = 
_ fine structure, and point by the appearance of crumblingoftheoverheated 
ye steel, in which state hammering shattered the material. 
=. The present letter isa reply to various criticisms of these conclusions, and 
the writer first points out various mistaken notions with regard. to his points, 
-@;6,and x. At the time of his work the only method of measuring tem- —. 
peratures. was by means. of the eye; 6 was described as occurring at a i = be 
“ white heat.” and unfortunately reported as 1800°C. on Pouillet’s scale, an 2a 
imate which subsequently proved to be far too high, If, when 20 years > 
ter Osmond determined the critical points by means of a Pyrometer, we oa 
chad_ only corrected Tchernoff’s estimate of the temperature, all, “ 
‘would have been avoided. Point 5 really corresponds to Osmond’s point AB, — 
‘and Tchernoff imagines that on attaining this temperature during. 
the crystalline arrangement of the molecules become amorphous, thus per- 
mitting of a recrystallisation on the reversal of the thermal process, In the 
-. letter itis pointed out that there is still a tendency to confuse physical and > ae 
chemical equilibria. Further, it is not necessary to resort to the allotropic 
- theory to explain the magnetic trarisformation at A2. The original diagram. oe 
of Tchernoff is reproduced and with the modern equilibrium 
4881, Effect of Strain on D. . Williamson, 
(Phys. Rev. 10. pp. 275-288, Sept,, 1917.)}—The author deduces equations’ — 
connecting the changes of the variables’ which determine the equilibrium 
between a stressed solid and a liquid phase. These equations are grouped in oe 
two classes, A and B, referring to a free surface and to a thrust surface *— = 
| ‘Tespectively, The formulz are extended to solutions. The author poittsont 
‘that while in the case of group. A the assumptions made seem justifiable,the 
assumptions usually made in the case of group B are and expefi- 
| ental evidence i is necessary, and is being sought 


1882, Influence of Temperature on Chemical Equilibria, C. Scheffer. 
«. Akad. Amsterdam, Proc. 19. 4. pp. 686-649, 1917.)—Section lof the paper 
_— deals with the expression for the influence of temperature on equilibria. 
‘When in 4 rarefied gas mixture or a diluted solution achemical reactionis 
‘possible, there exists a definite relation between the concentrations of the = §=§@ 
| - reacting substances in the state of equilibrium. ‘The equilibrium constantis sy 
~ such at a definite temperature, but varies at changing temperature. Van’ 
Hoff’s expression d log K/dT == — E/RT* evaluates this variation and must be 
integrated for definite cases, for which purpose E must be known asa _ 
' function of the temperature. If, however, E be regarded as a constant, ic. if 
- the change of energy in the reaction is independent of the temperature, and, ve 
By ‘therefore, the sum of the specific heats of the substances of the first member | 
_ of the reaction equation equal to that of the second, then by integration log — 
== + a/T + where a and bare constants. This, however, is certainly ‘not 
m, the case in general, although the influence of the specific heats is'so small for 


. almost all equilibria that the mistake made by its. neglect is smaller tun: ee 
observational error. Hence the above equation meets with general applica- 
| tion owing to its simplicity. author — 
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“described: 
- Cases possible : either the observations can just as well be represented by the 
- “fortnula with two-constant quantities or they cannot.” In the latter case very 
_ Breat observational errors must be present, and the great advantage of the 
| Simple: “equation is that attention is thereby drawn to these errors. Thé 
‘author’ gives a number ‘of examples, eg. the carbonic acid dissociation} 
_to show that the simple equation is just'as suitable as the more complicated, 
: and also applicable to some examples’not so represented, and in the author's 
e Sgt desirable of repetition for the purpose of correcting’ inaccuraciés, 
eg. the hydrogen iodide dissociation.’ Of the gas reactions, the author 
“knows of no example for which the two-constant formula expresses thé 
oot Observations less accurately than more complicated formule, since the 
“finfluence of the specific heats by always small and by errors 
8 of observation. 
= A greater influence of the specific heats may be expected toe ‘ihe. pe 
a ‘Yeactions in which also solid substahces take part, for then not only the 
‘different’ way of binding of the atoms, but also the difference in: state’ of 


means of more there are two 


“aggregation plays a part. In the literature there are described a number of 


oP “equilibria, Which would show a maximum or a minimum value for K ata 
_ _ definite temperature. It is clear that if this is true, the two-constant formula 
oe ‘cannot be applicable ; since this excludes the appearance of maxima and 
‘tinima. The author has examined these examples and arrived at the con- 
‘clusion that a maximum or minimum occurs in none of these reactions, and —— 
the particularities found are exclusively the result of errors in the observa- 
_,tions.. .The-cases considered in the paper are: the equilibria between the 


oxides, the dissociation of ammonium bromide, and the water-gas 
equilibrium, The latter has been quoted as an example of a reaction with a 


~ Max, value of K,a conclusion which, however, is not derived from direct 
»,observation, but rests on great extrapolation of data which themsélves are 
- Apartially inaccurate. The author points out that at the temperature where | 
athe equilibrium shows a reversal,of sign, the reacting substances themselves 
would be subjected..to. new decompositi8ns and the realisation of the 
_ phenomena would be excluded. He concludes by stating that a transition 
: case might be found for a reactioh having a very small heat of conversion - 
“Over a ‘very great an of this is at 


1888. Two the I Strong Blacteolyles in Dilute 


and a new Rule for determining Equivalent Conductance at Infinite 
Dilution. W. Washburn. (Nat. Acad. Proc. 8. pp. 569-577, 
eis 15, 1917.)—From the conductivity data which the author has obtained, 
vole states the two laws: (1). In sufficiently dilute solution (i.e. for all practical 
“purposes below..0°0001 normal) ali uni-univalent salts of strong acids and 
bases obey the mass-action law, and all of them have the same ionisation 
_ ‘constant, In. sufficiently dilute solutions the values of the mass-action 
expression for all such salts are identical, the identity persisting up to higher 


concentrations the more nearly the salts. under comparison resemble each 


»» other, and in any case persisting. within the experimental error up to 00002 
«normal for all.salts. which haye been accurately measured at these con- 


-In-the case of two salts, such.as potassium chloride and potas- 


~sium bromide, for example, which resemble each other very Closely, this — 
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to-detivea by means of which the A ‘value for any 


uni-univalent salt can be accurately obtained from the. value of the equivalent — 


conductance’ of that salt at a single concentration, say 0:0001 normal. The . 


Pale is deduced as follows: The second law stated above may be expressed - 


mathematically by the equation a*C/[Ao(Ac — A)] == Ke, where the value. for 
> Ke is independent of the nature of the salt, and can therefore be read. off. ae 
a froma curve obtained by plotting the values of Ke, the mass-action expression; _ 2 
against values of the concentration. Solving this expression we obtain. wider : 
Ma. sufficient accuracy, Ag == Al + ¢/Kg), an expression by means of which:the : - 


reason why strong acids aiid bases as well as 


j weaik acids and bases, are not included in the scope of the laws as formulated. 


: above, is not because there is any reason to suppose that these substances. 


- form exceptions to'the laws but merely because there are no reliable:data.: 


* -avdBable for testing the laws in any of these cases, nor can such data be. 
Secured except by employing extremely pure The gives a-. 
table illustrating the validity ‘of the above laws. 


1984. The Relative Electrode Potentials of Tin and ‘tok by 


Equilibrium Measurements with their Perchlorate. A. A, Noyes and 

Toabe. (Am. Chem. Soc., J. 89. pp. 1687-1645, Aug, 1917,)\—Deter- : 

- . Minations of the equilibrium between metallic lead and tin and tin and lead Be 
perchlorate in dilute perchloric acid solution at 25° have been made. © ‘Thess? 3 = a 
“determinations have given the value 2°08 for ‘the equilibrium ratio of the tin - ee 


and lead concentrations in this solution, while Sackur found for this ratio the * 


‘value 8°84 to 845 in dilute solutions of the two chlorides. Assuming that - 


A the value 2:98 represents also the ratiO Sn*+ +/Pb++ of the concentrations of © 
_ the tin ion and lead ion im the perchlorate solution, the specific electrode — 
potential of tin is computed to be 00140 volt larger than that of lead. From ~ 


are probably accurate within +t 0:02 far as influenced 
1886. Accurate Determination of Silver by: Electrolytic Deposition from 
< Cyanide Solutions, A. S. McDaniel and L. Schneider, 
Kodak Co.'s Research Lab., Abridged Sci. Publ. 2. No, 19. pp. 7-18,1015- 
1916.)—A deficiency in the weight of silver deposited during tapid electro. 
» lytic analysis is obtained through loss of metal during the washing of the — 


data existing in the literature the Specific electrode potential of 
_. réferred to the molal hydrogen electrode, has been re-computed and found 


to be + 0182 volt. That of tin then becomes + 0°146 volt. These values © 


deposit by the solvent action of the cyanide electrolyte, and through the 


-depolarising “action of certain reducible substances in the electrolyte == | 
| which lead to the discharging of hydrogen at the kathode before =  “=— 
the fast traces of silver are separated. Measurements made by the 
compensation method of the single p.d, between kathode and electrolyte a 
- showed considerable divergencies with a cyanide electrolyte in presénce of © an 
. different salts.. With a current density of 0°5 amp./dm. hydrogen gas begins 6 
to evolve after a lapse of from 6 to 10 mins., and the potential against the om 


~« normal calomel electrotle rises to a max. constant value approximating < 


1°48. volts with iodide and nitrate solutions except where excess of sodium 
= nitrate is present, when this constant value is 1:85 volts. With silveriodide = 
-together with potassium iodide and iodine, the constant potential is about- 
078 volt. When silver lies than in any 
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_ by the curves indicate that a:small, invisible amount of hydrogen is deposited: sa 
along with the silver and that:the anodically oxidised halides and nitrates 
- function as hydrogen depolarisers reducing the potential of the hydrogen 
towards the electrolyte, “This depolarisation, which is. intensified by the 
_ presence of hydrogen peroxide or iodine, was seen to lead to the re-dissolving 
of previously deposited: silver even when using current densities of from 
9 to 8B amps, The depolarising action of nitrates is apparently. limited in 
oe relative to the current density since at higher densities, such as are 
used in the rapid determination, the deficits produced by the depolarising 


action of iodine from iodides are greater than those produced by nitcates, =| 
_ whereas the reverse is the case at lower cutrent-densities. Positive errors — 


arise in the electrolytic cyanide method by the presence of colloids, in par- 
- ticular brown colloidal paracyanogen which is formed at the anode, resulting 
in. spongy deposits and occlusion of the electrolyte, . The formation of ‘this 


colloid is entirely prevented by the use of high temperatures and vigorous’ | 


_ stirring. A further source of positive errors when low current-densities and 
low temperatures are used is the blistering of the deposits which causes the 

occlusion of large amounts of ‘electrolyte. For accurate rapid determinations — 
_ the stirring with the anode should not be less than 800, though on. account 


_of the danger of. spattering, not above 500 revs. per min, The temperature 


of the electrolyte should not be less than 80° C., the current density from - 
3 to 4 amps/dm4, and the duration of the electrolysis from 15 to 20 mins. for 
the deposition of one or two gm. of silver. ‘The deposit is washed during 
an interval not exceeding one minute by first raising the current density to 
- 6 or 8 amps., then pouring water from a beaker directly into the electrolysing. 
dish and allowing it to overflow.into a large funnel clamped beneath the dish — 
until the ammeter shows no further current. The wash¢d deposit is dried 
_ at 160° C, for half an hour, ignited fora few seconds to dull redness in a 
_ darkened room to ensure complete removal of organic matter and moisture, 
and weighed. The addition of potassium iodide equivalent in amount to the: 
silver Present will entirely prevent the formation of colloidal paracyanogen. 
and give a deposit free from bat, 4 in this. 
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